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BACKGROUND: Approximately one-fifth of women present depression during pregnancy and puerperium, and
almost 13% of pregnant women experience a major depressive disorder.
OBJECTIVE: The aim of this study was to identify risk factors for depression among pregnant women with a medical
disorder and to evaluate the influence of depression on perinatal outcomes.
METHODS: Three hundred and twenty-six pregnant women with a medical disorder were interviewed. A
semistructured interview was conducted for each participant using a questionnaire that had been developed
previously. Major depression was diagnosed using the Portuguese version of the Primary Care Evaluation of Mental
Disorders (PRIME-MD). The medical records of the participants were thoroughly reviewed to evaluate the perinatal
results.
RESULTS: Major depressive disorder was diagnosed in 29 cases (9.0%). The prevalence of major depression was as
follows: 7.1% for preeclampsia or chronic hypertension, 12.1% for cardiac disorder, 7.1% for diabetes mellitus, 6.3%
for maternal anemia, 8.3% for collagenosis and 12.5% for a high risk of premature delivery. An univariate analysis
showed a significant positive correlation between an average household income below minimum wage and a
PRIME-MD diagnosis of major depression. A multiple regression analysis identified unplanned pregnancy as an
independent predictor of major depression (86.2% in the group with a diagnosis of major depression by PRIME-MD
vs. 68.4% in the group without major depression). A comparison between women who presented major depression
and those who did not revealed no significant differences in the perinatal results (i.e., preterm delivery, birth
weight and low Apgar scores).
CONCLUSION: In the present study, unplanned pregnancy in women with a medical disorder was identified as a risk
factor for major depression during gestation. Major depression during pregnancy in women with a medical disorder
should be routinely investigated using specific methods.
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INTRODUCTION
Depression is a significant public health concern. In
addition to the suffering that is experienced by patients, there
are costs associated with treatment due to a higher frequency
ofhospitalizationandalossofproductivity.
1Incomparisonto
males, females demonstrate a higher incidence rate of major
depressive disorder.
2 Approximately one-fifth of women
present depression during pregnancy and puerperium,
3 and
almost 13% of pregnant women experience a major depres-
sive disorder.
4 The American College of Obstetricians and
Gynecologists recommends that women be screened for
depression during pregnancy.
5 According to the Royal
College of Obstetricians and Gynecologists (RCOG), health-
care professionals should inquire about the mood of a
pregnant woman to identify potential signs of depression
during her first encounter with prenatal care services.
6
Some symptoms of depression may overlap with those
associated with the pregnancy, and therefore, the diagnosis
of this disorder is difficult. Although the symptoms of
anxiety and depression are often similar to complaints that
are expected during pregnancy, a detailed evaluation of the
patient would permit an adequate diagnosis of depression
and an early intervention.
7
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1127The independent risk factors associated with antepartum
depressive symptoms include stressful life events, a lack of
social support and domestic violence.
8 According to Lovisi
et al., poverty and violence are risk factors that are often
experienced by pregnant women in Brazil and in other
developing countries. In addition to pregnancy-specific
vulnerability, women are also exposed to marked social
inequality in these countries.
9–10
Depression during pregnancy is a strong risk factor for
postnatal depression, which indicates the need for inter-
ventions that are performed prior to childbirth.
11 Some
studies have demonstrated that depression in pregnant
women has negative effects on the birth outcome (e.g., low
birth weight, preterm birth and impaired fetal develop-
ment),
12–13 whereas others have reported that it does not
interfere with the pregnancy.
14 Consequently, the aim of the
present study was to identify risk factors for depression
among pregnant women with a medical disorder and to
evaluate the influence of depression on perinatal outcomes.
SUBJECTS AND METHODS
This study was conducted between March 2005 and
March 2006 at the largest public university hospital in the
city of Sa ˜o Paulo in Brazil. High-risk pregnant women were
referred for prenatal care and delivery. The local research
ethics committee approved the study protocol and all of the
women provided written informed consent prior to parti-
cipating in the interview.
The criteria for inclusion in the study included singleton
pregnancies, intact chorioamniotic membranes, an absence
of fetal congenital and chromosomal abnormalities and an
absence of pregnancy complications due to medical dis-
orders. The exclusion criteria included fetal malformations
and a lack of postnatal data. The gestational age was
determined for all of the women based on the last menstrual
period and according to the findings of an ultrasonography
that was performed prior to the 20th week of gestation.
Each participant completed in a semistructured interview
during which data were collected using a previously
designed questionnaire. The women were interviewed
either in the waiting rooms during prenatal outpatient
visits or during hospitalization. Each interview lasted
approximately one hour. The questionnaire consisted of
closed-ended questions regarding demographic data such
as age, religion (e.g., Catholic, Evangelical), average house-
hold income classified relative to the minimum wage,
occupational status, relationship status (e.g., married,
cohabiting, or unmarried), planned pregnancy, educational
background and gestational age at the time of the interview
(weeks).
Depression was diagnosed using the Portuguese version
of the Primary Care Evaluation of Mental Disorders
(PRIME-MD) classification system
15. The present study
focused specifically on major depressive disorder.
The medical records of the women were methodically
reviewed for verification of the information regarding
antenatal care and delivery. The gestational age at birth,
type of delivery, birth weight and Apgar score were
obtained from these records. Data were analyzed using
the Statistica program for Windows (Release 4.3, Statsoft,
Inc., 1993) and are reported as the mean and standard
deviation. The Student’s t-test was used to compare groups
with or without a diagnosis of major depression. Categorical
data were compared using the chi-square test or Fisher’s
exact test where appropriate. Multiple regressions were
performed using a standard procedure to identify indepen-
dent variables that were related to the diagnosis of major
depression according to the PRIME-MD. The level of
significance was set at p,0.05 for all analyses.
RESULTS
Three hundred and twenty-six pregnant women with a
medical disorder participated in the present study. The
women were interviewed at a mean gestational age of
28.2 weeks (SD=10.5). The mean age of the participants was
30.2 years (SD=7.1). The medical disorders presented by the
women included preeclampsia or chronic hypertension
(n=142), heart disease (n=66), diabetes mellitus (n=84),
anemia (n=16), collagenosis (n=24) and risk for preterm
delivery (n=16). Twenty-two (6.8%) women had two
associated disorders.
Major depressive disorder was diagnosed in 29 cases
(9.0%). None of the participants was taking a psychoactive
medication. The prevalence of major depression among the
women who were affected by a physical disorder was as
follows: preeclampsia or chronic hypertension (7.1%), heart
disease (12.1%), diabetes mellitus (7.1%), anemia (6.3%),
collagenosis (8.3%) and risk for preterm delivery (12.5%).
The symptoms of depression that were reported by the
women are shown in Table 1. The most frequently reported
symptoms were insomnia or hypersomnia and psychomotor
agitation or retardation.
Table 2 shows the sociodemographic data and univariate
analysis comparing pregnant women who presented major
depression with those who did not. An average household
income below minimum wage was positively correlated
with a PRIME-MD diagnosis of major depression. Maternal
depression was not associated with age, religion, occupa-
tional status, marital status, planned pregnancy, or educa-
tional level.
Standard multiple regressions were performed to differ-
entiate the independent effects of the sociodemographic
variables on the occurrence of major depression and to
identify planned pregnancy as an independent predictor of
major depression (Table 3).
No significant differences were observed with respect to
perinatal outcomes between women who presented major
Table 1 - Frequency of depressive symptoms reported by
pregnant women with a medical disorder with or without
diagnosis of major depression during pregnancy
according to the PRIME-MD.
Diagnosis of Major
depression
Depressive symptoms yes (n=29) no (n=297)
Insomnia or hypersomnia 23 (79.3%) 64 (21.6%)
Fatigue or loss of energy 18 (62.1%) 38 (12.8%)
Decreased or increased appetite 14 (48.3%) 37 (12.5%)
Diminished interest in daily activities 21 (72.4%) 34 (11.5%)
Depressed mood 25 (86.2%) 37 (12.5%)
Feelings of worthlessness or
inappropriate guilt
24 (82.8%) 29 (9.8%)
Diminished ability to think or concentrate 19 (65.5%) 38 (12.8%)
Psychomotor agitation or retardation 22 (75.9%) 54 (18.2%)
Recurrent thoughts of death 5 (17.2%) 4 (1.4%)
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1128depression during pregnancy and those who did not
(Table 4). A nonadjusted univariate analysis revealed no
significant association between the antenatal PRIME-MD
diagnosis and an adverse neonatal outcome.
DISCUSSION
The findings of the present study suggest that unplanned
pregnancy may be an independent risk factor associated
with major depression during pregnancy in women with
medical disorders. The concomitant occurrence of a medical
disorder and an unplanned pregnancy was found to cause
stress in the participants, especially those from low-income
families. A previous systematic review
8 of 57 studies has
concluded that stressful life events, a lack of social support
and domestic violence are independently associated with
antepartum depressive symptoms according to a multi-
variate analysis.
The PRIME-MD classification system was developed to
aid primary care physicians in screening, evaluating and
diagnosing mental disorders. The agreement between the
PRIME-MD diagnosis and that made by independent
mental health professionals is excellent and it demonstrates
a sensitivity of 83%, specificity of 88%, positive predictive
value of 80% and an overall accuracy of 88%.
16 The PRIME-
MD is considered a suitable tool to assess the relevance of
psychiatric disorders in an obstetric outpatient setting
because it is convenient and easy to use.
Andersson et al. used the PRIME-MD to assess the pre-
valence of psychiatric disorders during the second trimester of
gestation in a population-based sample of pregnant women.
The authors detected psychiatric disorders in 14.1% of the
women and major depression in 3.3%. This proportion is
lower than that observed in the present study, which only
included pregnant women with a medical disorder.
Using the Edinburgh Postnatal Depression Scale (EPDS),
Goodman
18 found a prevalence of depression of 8.6% in
predominantly well-educated, high-income, married
women from the northern United States who were in their
third trimester of gestation.
In a study that employed the Spielberger State and Trait
Anxiety Inventory and the EPDS, pregnant women with a
medical disorder presented significantly higher scores on
the state anxiety scale in comparison to those without a
medical disorder. In addition, pregnant women with a
medical disorder demonstrated a higher score on the EPDS
in comparison to healthy controls; 26.7% had a score of 13 or
higher (13 serves as the cut-off for probable major
depression) compared to only 6.7% of the healthy controls.
19
The differences in the proportion of major depression in the
study by King et al. compared to the present work may be
explained in part by the observation that more than 50% of
the women in that study were taking medication.
In a recent study of postpartum depression that was
conducted in southern Brazil, both general health ques-
tionnaires and postpartum depression rating scales were
found to be useful tools for the determination of depressive
phenomena in women
20. Although general health ques-
tionnaires were not used in the present study, this tool
should be used in future research investigating depression
in pregnant women.
Table 2 - Association of sociodemographic characteristics
with a PRIME-MD diagnosis of major depression during
pregnancy in women with medical disorders.
Diagnosis of Major
depression
Characteristics yes (n=29) No (n=297) p
Age (years), mean (SD) 29.4 (7.0) 30.3 (7.2) 0.54
Religion, n (%)
Catholic 19 (65.5) 158 (53.7) 0.53
Evangelical 8 (27.6) 95 (32.3)
Afro-Brazilian 0 (0) 5 (1.7)
Others 2 (6.9) 39 (13.1)
Average household income, n (%)
, 1 minimum wage 3 (10.3) 10 (3.4) 0.04
1 to 6 minimum wage 15 (51.8) 211 (70.9)
. 7 minimum wage 4 (13.8) 21 (7.2)
No answer 7 (24.1) 55 (18.5)
Employed, n (%)
Yes 11 (38.0) 126 (42.3) 0.79
No 18 (62.0) 171 (57.7)
Relationship status, n (%)
cohabit with a partner 16 (55.2) 170 (57.1) 0.99
single 13 (44.8) 127 (42.9)
Planned pregnancy, n (%)
Yes 4 (13.8) 94 (31.6) 0.07
No 25 (86.2) 203 (68.4)
Educational background, n (%)
No schooling 1 (3.4) 2 (0.7)
Elementary school 8 (27.6) 118 (39.7) 0.15
High school 19 (65.6) 150 (50.5)
College 1 (3.4) 27 (9.2)
Table 3 - Standard multiple regression analysis.
Variable Coefficient
Standard
error t-value p-value
Intercept 1.9626 0.1472 13.3329 0.00
Maternal age 0.00186 0.0024 0.7803 0.44
Relationship status 0.00236 0.0323 0.0714 0.94
Religion 0.03046 0.0221 1.3787 0.17
Planned pregnancy -0.07286 0.0352 -2.0703 0.04
Educational
background
-0.00196 0.0264 -0.0722 0.94
Occupational status -0.00996 0.0336 -0.2961 0.77
Average household
income
-0.0067 0.0192 -0.3473 0.73
Table 4 - Association of perinatal outcomes with a PRIME-
MD diagnosis of major depression during pregnancy in
women with medical disorders.
Diagnosis of Major depression
Perinatal outcomes yes (n=29) no (n=297) p-value
Gestational age at birth (weeks),
mean (SD) 37.2 (1.8) 37.1 (2.6) 0.83
, 37, n (%) 16 (55.2) 158 (53.2) 0.99
$ 37, n (%) 13 (44.8) 139 (46.8)
Birth weight (g)
mean (SD) 2700.7 (623.9) 2764.3 (775.1) 0.67
# 2,500, n (%) 6 (20.7) 96 (32.3) 0.28
. 2,500, n (%) 23 (79.3) 201 (67.7)
1
st minute Apgar score, n (%)
, 7 4 (13.8) 46 (15.5) 1.0
$ 7 25 (86.2) 251 (84.5)
5
th minute Apgar score, n (%)
, 7 1 ( 3.5) 19 (6.4) 1.0
$ 7 28 (96.5) 278 (93.6)
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1129Prior to this study, major depression in participants was
likely to have gone unrecognized by an obstetrician. The high
frequency of unrecognized major depression in obstetric
patients suggests that the diagnosis of this condition is
difficult due to the lack of a standard protocol.
16 The
utilization of PRIME-MD can facilitate a reliable diagnosis
of major depression in pregnant women with a medical
disorder. Major depression is associated with substantial
patient suffering, disability and loss of productivity.
The results of the present study suggest that perinatal
outcomes (i.e., preterm delivery, low birth weight and low
Apgar scores) are not related to the presence of major
depression during pregnancy that is complicated by a
medical disorder, which is consistent with the results
reported by Andersson et al.
14 The samples assessed in these
two studies (i.e., the present study and that performed by
Andersson et al.) included pregnant women who had access
to and frequently attended prenatal care appointments. The
DSM-IV research criteria for psychiatric disorders were used
to determine a clinical diagnosis of depression. Although the
two samples were similar, high-risk pregnant women were
enrolled in the present study, whereas Andersson et al.
excluded women who presented any pathology.
In the present study, maternal exposure to major
depression was not associated with a preterm birth.
Nevertheless, a lack of social support constitutes an impor-
tant risk factor for adverse effects on pregnancy outcomes,
21
and unplanned pregnancies are reported by 43.5% of
pregnant women with a low level of social support. In the
present study, unplanned pregnancy was found to be inde-
pendently associated with a diagnosis of major depression
during pregnancy.
Some studies have reported findings for the influence of
depression on perinatal outcomes.
12,13,22 It is important to
highlight the differences between the results reported by
these studies and the present work in terms of the methods
used, populations studied and the ways in which depres-
sion was evaluated. According to Hoffman et al
12 the score
obtained using the Center for Epidemiological Studies
Depression Scale indicated that depression was unrelated
to fetal growth or the duration of gestation. Nevertheless,
analyses of other potentially high-risk subgroups (e.g.,
women with a lower social class) have shown that a
depressive mood may be associated with restricted fetal
growth
12. The Center for Epidemiological Studies
Depression Scale evaluates depression based on the symp-
toms that are reported by the patients and does not
distinguish between symptoms of pregnancy and those
characteristic of depression. Orr et al. used this scale to
evaluate depression in African American women, who are
known to present a higher risk for preterm delivery.
13 Li et
al. found that pregnant women with depressive symptoms
have an increased risk for preterm delivery; however, this
risk seemed to be exacerbated by a low level of education,
fertility problems, obesity and stressful events.
22
The limitations of the present study included the
heterogeneity of the medical disorders and the wide range
of medications that were used by the participants. Another
limitation was that the psychiatric diagnoses were made on
only one occasion during the pregnancy and it was unclear
whether the symptoms were transitory. Despite these
limitations, we were able to demonstrate that unplanned
pregnancy is associated with a diagnosis of antenatal major
depression in pregnant women with a medical disorder.
In conclusion, further studies that apply specific tools for
the diagnosis of depression (instead of evaluating the
presence of a disorder according to patient-reported
symptoms) are necessary to clarify the influence of depres-
sion in pregnant women on perinatal outcomes. In this
study, unplanned pregnancy in women with a medical
disorder was identified as a risk factor for major depression
during gestation. Thus, major depression during pregnancy
in women with a medical disorder should be routinely
investigated using specific instruments.
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